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Virginia Survey of Hunter Harvest, Effort and Attitudes
1997-98

The Department of Game and Inland Fisheries, being the agency primarily responsible for
managing the state's fish and wildlife resources, depends upon accurate population indices to
monitor the health of wildlife species. Various techniques are used annually to establish indices
of population numbers. Walking transects, enumerating the presence of species by counting
tracks, droppings, etc. within quadrants, and conducting call counts along highways are excellent
examples of these techniques (for a detailed analysis of estimating wildlife populations, see
Davis and Winstead 1980).

Another group of indices important to wildlife managers involves precise estimates of
harvest and hunter efforts. Game harvest surveys collect data which are used to generate indices
that can be used to monitor changes in harvest and hunter effort across seasons. These data, in
turn, can be used to regulate harvests, evaluate habitat conditions, and monitor various aspects of
the socio-economic environment (Steffen, 1987:7).

Although some researchers have attempted to estimate game harvests through
unobtrusive observation techniques (see Jackson and Norton, 1979), and some management areas
are conducive to conducting counts at check stations, this is not feasible for producing statewide
or regional estimates. Therefore, game harvest surveys are typically conducted through the use
of mail questionnaires. Filion (1980) provides an excellent overview of the use of human
surveys in wildlife management.

The purpose of this study was to:

(a) estimate game harvest and hunter effort indices for major game and furbearing species
in Virginia; and,

(b) collect and analyze other socio-psychological data deemed important to the agency,
such as hunters' satisfaction, attitudes, beliefs, preferences, and constraints.

Methods

Generation of the Sample

A random sample of 5,000 Virginia hunters was drawn from license records maintained
by the Administrative Services Division of the Department of Game and Inland Fisheries. A
stratified, random sampling design was developed to select potential survey participants from
these files. All persons who purchased a general state resident hunting license, a county-city
license, or a senior license for the 1996-97 season were eligible to be drawn (N = 272,986). To
cnsure the representativeness of the sample, the number of license holders within each of the
three categories was determined and the number of names selected was proportionate to the
number of licenses sold (see Table 1).



Consideration was also given to ensuring the representativeness of the sample
geographically across the state. The most preferred method would be to select hunters based on
where they hunted; but, there was no way to determine the distribution of hunting across the
state. The most feasible strategy, then, was to select hunters proportionately, based on where
they purchased their license (i.e., if a license agent sold 2% of the total licenses within one of the

1996-1997 Hunting Popul:;:)[:ealll;l Survey Sample Statistics
License Type Population Sample Pct.
State Resident Licenses 241,754 4,430 88.6%
County/City Licenses 16,733 305 6.1%
Senior (65+) Licenses 14,499 265 5.3%

TOTALS 272,986 5,000 100%

three categories, then 100 license holders - 2% of 5,000 - were drawn from that license agent's
returned license stubs). The social security number of each hunter selected was entered into a
computer file and submitted to the Virginia Department of Motor Vehicles (DMV). The DMV,
in turn, provided researchers with names and addresses of all hunters selected. In general, the
sampling procedures used in this study were built upon the work described by Steffen (1987) in
Mississippi.

Development of Survey Instrument

A survey instrument was developed to collect harvest data for selected Virginia game and
furbearing species. The design of this instrument was developed to allow the replication of this
data collection effort on an annual basis. Game harvest data served as the core of the survey
instrument. However, hunter effort data, preferences for seasons and bag limits, and other
socio-economic data were collected as well. VDGIF staff biologists and administrators were
polled to determine general areas of needed data and used to refine the instrument (Appendix A).
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Administration of the Survey

Procedures outlined by Dillman (1978) were employed to collect the data. A
questionnaire, a self-addressed pre-stamped envelope, and a personalized cover letter explaining
the importance of the study were mailed to each of the 5,000 study participants. One week after
the initial mailing, a post card reminder was sent to each person to encourage early response.
Non-respondents to the first mailing were identified and two follow-up mailings were sent, when
necessary.

Response Rate

By the end of the data collection period, a total of 716 surveys were returned as
undeliverable (persons moved, wrong address given, etc.). They were removed from the original
sample. Another 2,630 questionnaires had been returned. Of that total, 277 persons either did
not purchase a license in 1996-97 (250 persons/5.0%) or refused to complete the survey (27
persons/0.5%), and were subsequently removed from the sample as well. Consequently, a total
of 2,353 usable questionnaires were received, resulting in an effective response rate of 58.7%
(effective n = 4,007).

Data Analyses

Data from returned questionnaires were entered into a computer file and analyzed using
standard statistical techniques. Estimates of state-wide and regional harvests of each species
were generated with the level of precision (std. error) of each estimate specified. Estimates were
based on the total licenses sold within the three categories (state resident, county/city, and senior)
as depicted in Table 2.



Table 2.
Distribution of Hunting License Holders
Among Three License Categories, 1997-98

Population Pct.
State Resident Licenses 236,370 88.7%
County/City Licenses 15,853 5.9%
Senior (65+) Licenses 14,362 5.4%
TOTALS 266,585 100%

Regional comparisons were made based on the five regions of Virginia depicted in Figure 1.
For a detailed account of the statistical formulas used for specific statewide and regional
calculations of estimates and standard errors, readers are encouraged to see Steffen (1987).

Results

Results are provided on the following pages in tabular form. Analyses are segmented into
three sections of information. The first section provides estimates and standard errors of harvest
and effort for 40 game species (or subpopulations of game animals) during the 1996-97 hunting
seasons. Statewide summaries are shown in Tables 3 and 4. Regional estimates are provided in
Tables 5-43.

The second section assesses hunters' preferences for selected season dates, bag limits,
shooting hours and other data pertinent to management of hunting in Virginia. This information
is included in Tables 44-80.



Notes

Several important points should be considered when interpreting the tables. They are
summarized below.

1.

When considering statistics given in this report, it is important to remember that they
should not be viewed as absolute numbers, especially when comparing these statistics
with other statistics from other studies. Rather, the data provided here are only indices of
harvest and effort, for use in conjunction with past and future mail surveys in this
ongoing research project to determine trends. Response and non-response biases exist in
all survey efforts. However, when care is taken to fully replicate study methods in
subsequent studies, biases should be constant, therefore providing indices of trends over
time.

Total Harvest and Total Man-Days statistics are derived from a formula utilizing the total
number of licenses sold for the 1997-98 hunting season (n=266,585). However, the
statistics reported for Spring Turkey (1997) used a factor of 272,986 since this season was
actually during the 1996-97 hunting season. Total Harvest statistics include all animals
harvested regardless of whether or not a hunter was hunting specifically for that animal
(incidental kills).

Statistics for (a) Average Daily Kill, (b) Average Seasonal Harvest, (c) Percent
Successful Hunters, (d) Average Seasonal Days Hunting, (e) Total Hunters, and (f)
Percent of Total Licenses/Hunters Per Region were calculated using data only from those
hunters who reported hunting specifically for that game animal.

Totals may not always total 100 percent due to rounding errors or missing values.

Regions were renumbered after the 1993-94 study. The composition of the regions,
however, is consistent among studies. Please refer to the map included as part of the
survey instrument, included as Appendix A.

Missing regional data for each species hunted were treated differently during this study as
compared with previous studies. In the 1997-98 survey, respondents who did not provide
information regarding the region where they hunted a particular species were eliminated
from the regional estimates provided in Tables 5-41. Compared to previous surveys, this
change particularly impacted the regional estimates reported for Average Daily Kill,
Average Seasonal Harvest, Pct. Successful, Average Seasonal Days, and Total Hunters.
While the parameter estimates for averages and totals remained approximately the same,
the standard errors for these estimates generally increased. Care should be taken when
comparing these regional data with regional data from previous studies conducted from
1993-94 through 1996-97. The statewide estimators remained unaffected by this change.

Parenthetical notations displayed immediately following table number (e.g., Q24) refer to
question numbers in the survey instrument.
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:\_BLE 3. EXPANDED STATEWIDE SUMMARY OF THE 1997-98 VA SURVEY OF GAME HARVEST BASED ON 266,585 LICENSE HOLDERS,

AVERAGE
AVERAGE PERCENT SEASONAL PERCENT
TOTAL AVERAGE SEASONAL SUCCESSFUL TOTAL MAN- DAYS TOTAL TOTAL
SPECIES HARVEST  DAILY KILL | HARVEST HUNTERS DAYS HUNTING = HUNTERS LICENSEES
bVE 929,705  4.607 15.54 81.6 195322 337 57,894 21.7
WAL 163599 ~  1.363 6.59 616 111,257 484 22,999 8.6
YOODCOCK 11,443 0.718 2.10 500 13,256 293 4,532 1.7
FED GROUSE 51,889 0.378 1.82 610 128,704 481 26,738 10.0
oW 285513 2727 1346 852 94,489 493 19,147 7.2
poorr - 448,651  1.187, 7.01 80.4 359,487 591 60,840 22.8
O TAL SQUIRREL 1,229,033 1538  11.30 91.0° 749,452 735 101,966 382
AY SQUIRREL 1,084,241 1750 1029 190.8 574,750 588 97,774 36.7
X SQUIRREL 144,792 0709 398 745 174702 561 31,156 11.7
1OUNDHOG/ |
NOODCHUCK 486,265 0985  10.51 910 402,766 1068 37,727 142
DEER 311,677 0.078 1.29 60.2| 3,875962 1666 232,710 87.3
K ) 175,382 0.044 0.73 470 — — —
136,295  0.034 0.56. 36.6 - — -
WoeRy 36,028, 0.043 0.45 31.3 787,519 1047 75,228 28.2
) 17,108 | 0.020. 0.21 175  — — -
P 18,920 0.023 0.24 19.7), = == el e
|\ //2LELOADER 67,978  0.083 0.54 400 788425 6.52 120,887 45.3
42,826 0.053 0.35 292 - p— p— -
25152 0.030 0.20 168 — - —
207,671 0.085 0.88 50.9 2,300,018 10.36 222,060 83.3
115,513 0.048 0.49 379 -
92,223 0.038 0.39 284 -
LY 97-98 49623 0.059 0.42 290 771,884 7.20 107,178 40.2
40 1997 * 24,812 0.061 0.35 26.0' 408,761 568 71,952 246
1997 28437 0.084 0.30 244 386,905 477 81,120 30.4
10 1998 21,186 0.053 0.31 237 384,979 587 65,598 24.6
453  0.003 0.02 1.8 102,419 555 18,467 6.9
JOKS 200,873 1.449 9.90 83.2 124,625 6.83 18,241 6.8
) 5 74322 0522 3.57 584 —— —
37,841  0.280 1.91 478
17,108 0.125 0.85 248
ERS 71603 0528 357 B4 — e =
£ 48490 0774 3.86 676 62653 498 12,576 47
= 18354 0824 2.37 582 21,866 2.8 7,591 28
MARCH 30,137 0739 337 671 40,786 456 8,950 34
| 24359 0.165 140 559 106,385 846 12,576 4.7
30,816 _ 0326 282 518 83,386 866 9,630 36
3730 0097 065 45.0 30,363 670 4,532 1.7
136,748 0497 1074 84.3 264,659 2163 12,236 46
0.46 37,387 688 5438 2.0

4,872 0.067

86 TOTAL LICENSES 1996-97

2714







